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A paper read before the Engineers’ Club of St. Louis, Mo., | 


April sth, 1876. ; 

The process of reducing iron ores in the blast furnace 
involves the escape from the furnace of a certain pro- 
portion of incompletely oxidized or burned carbon in the 
form of carbonic oxide gas, even when charcoal or coke 
or anthracite coal is the fuel used, and in addition to this 
nearly all the volatile matter of bituminous coal when it 
is the fuel employed. So incomplete is the combustion in 
the blast furnace that under very favorable circumstances 
the amount of heat developed is only about 45 per cent. 
of the total amount due to complete combustion in the 
case of coke or anthracite coal or charcoal, and in the case 
of bituminous coal only about 45 percent of the amount 
due to the complete combustion of its fixed carbon. Of 
the heat developed a portion is carried off as sensible 
heat in the escaping gases, and only about one-third of 
the heat which would result from complete combustion 
of the fuel employed is available within the furnace when 
the fuel is in the form of fixed carbon, and a much small- 
er proportion when it is bituminous coal. And it is imprac- 
ticable to carry the combustion or oxidation of the car- 
bon much farther within the furnace than is now done 
in the best practice, because the farther oxidation of 
the carbon would prevent the deoxidation of the iron 
ore, Consequently the greater part of the calorific ef- 
fect of the fuel must be obtained, if obtained at all, by 
burning the escaping gases outside of the furnace, and 
this method of economizing fuel, though of quite recent 
date, is almost universally practised. 

The heat thus obtained is partly used in raising steam 
and so converted into power to drive the blast engine 
and pumps and other machinery of the plant, and a part 
of it is returned to the furnace in the blast. 

The apparatus for conveying the heat of the burning 
gases to the blast (called hot blast stove) is not without 
general interest to engineers, for, except apparatus for 
raising steam, perhaps no means of utilizing heat has 
been developed through more experimenting, or experi- 
menting on a larger scale, since economy in the use of 
heat has become an exact science. 

The blast passes through the apparatus on its way from 
the blowing engine to the furnace and consequently un- 
der pressure which ranges from 1% to 5 pounds or even 
more, to the square inch, The amount of air to be heat- 
ed, of course varies with the consumption of fuel, but in 
favorable condition of working of furnace, is from 3.75 
to 5 tons, and frequently 6.5 tons or more to the ton of 


pig iron produced. The temperature to which it is desi- | 


rable to raise the blast in a well designed, well managed 
furnace is at least goo° Fah. Sir I. Lowthian Bell, the 
practical investigator of the causes of consumption, and 
means of economizing fuel in the blast furnace, considers 
that in a well designed furnace of proper size there is no 
gain in raising the temperature of the blast above 500° C 
or 932° Fah. But in some furnaces at least it has been 
proved economical to raise it to 1200° or even to 1400° 
Fah, 

In designing blast heating apparatus, therefore, we 
have to deal with very large volumes of air moving rap- 
idly under pressure, to be heated to very high temper- 
ature, with fuel in gaseous state; and to provide against 
excessive friction and loss of pressure of the blast in pass- 
ing through the apparatus, and against breakage and 
wear by expansion and contraction througha wide range 
of temperature, and oxidation by exposure of hot metal 
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to air, and the warping and fusion and other destructive 
effects of the high temperature upon the employed ma- 
terials in construction. 


plishing the work may be grouped in two classes. In} of the bed pipe, and the other apartment of the 


one of these, the gases while burning. or after being burn- 
ed, while still retaining the heat of combustion, are pass- 
ed over masses of fire brick which serve to catch and 
store up the heat within themselves until they have reach- 
ed the proper temperature, when the hot gases are turn- 
ed off, and the blast is driven over them and takes from 
them the required heat. To make the process constant 
there are two at least of such masses of fire brick through 
which the burning gases and blast are alternately pass- 
ed. Asa structure of fire brick cannot be made to be 
air tight under the pressure and at the temperature pro- 
duced, the masses are enclosed witha casing of plate iron 
Such an enclosed mass of fire brick, with its channels for 
admission, passage, and exit of gases and air, and its in- 
let and outlet pipes, and its valve for regulating the flow 
and changing the course of the gases and air, in its most 
developed form, is the Whitwell stove. 

In the apparatus of the other class, the air is passed 


continuously through iron pipes, on the outside of which | 
: oe | 

the gases are burning, and consequently receives its heat 

through the iron wall of the pipes. The pipes are ar- | 


ranged in an enclosed chamber, and the gases are burned 
in the same chamber or in a combustion chamber be- 
neath it. As the blast is enclosed in pipes, the fire brick 
walls of the chamber or stove do not require an iron 
casing. 

The quantity of gaseous fuel escaping from the fur- 
nace is so large that the amount of heat which can be 
imparted to the blast is limited by the ability of the ma- 
terial employed in the construction of the stove, pipes, 
valves, etc,, in which the blast is heated and conveyed to 
the furnace, to withstand the high temperature, The 
fire brick apparatus can of course bear much greater 
degrees of heat than any system of iron pipes, and con- 
sequently in the stove of the Whitwell type the blast can 
be raised to a much higher temperature than in the oth- 
er class. The disadvantages of stoves of this class are 


large first cost, considerable complication of parts, and | 


great care required in the management of them. 
The stoves with iron pipes have been much the larger 
in use, and on account of their comparatively small first 


cost and simplicity will probably continue to be used | 


quite generally, at least at charcoal blast furnaces ; and 
it is an object of importance to improve the stoves of 
this general type to the highest practicable degree of ef- 
ficiency and durability. 

They have gradually developed into rectangular brick 
chambers with the iron pipes conveying the blast arrang- 
ed in straight rows lengthwise or crosswise of the cham- 
ber, and the gases rising through long narrow slits in the 
floor between the rows of pipes. The gases are either 
burned in the spaces between the rows of pipes or in a 
separate chamber below the one containing the pipes from 
which they pass up through the slits in the floor to the 
spaces between the rows of pipes. 

There are two kinds of pipes in each stove ; one kind 
called bed pipes consist of rectangular boxes, usually di- 
vided by a partition running lengthwise, into two parts, 
These lie horizontally on the floor of the chamber. The 
other kind are of circular or elliptical cross sections, and 
stand vertically upon the bed pipes and open downwards 
into them, They are also either divided into two parts 
by a diaphragm extending from the bottom to near the 
top of the pipe, as in the so called pistol pipe, or are 


| 
| 
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doubled upon themselves as in the so called syphon pipe. 


| In the case of the pistol pipe, the diaphragm rests on the 
{ 


| partition of the bed-pipe ora projection of it, and one 
The various kinds of apparatus employed for accom- | 


| 





apartment of it opens downward into one apartment 


vertical pipe into the other apartment of the bed pipe ; 
and in the case of the syphon pipe one limb opens into 
the bed pipe on one side of its partition wall and one on 
the other side. The blast enters the bed pipe on one 
side ofits partition wall, and passes up through an apart- 
ment or one limb of a certain number of vertical pipes, 
and down through the other apartment or other limb of 
the same pipes to the bed pipe on the other side of its 
partition wall, thence by a horizontal connecting pipe to 
another bed pipe to pass through it and its vertical pipes 
in the same way, and soon tothe oulet pipe. There 
are many modifications of this general arrangement, but 
the essential] features of the apparatus as I have present- 
ed them are common to all the best stoves of the class 
in general use. 

There are serious avoidable defects in this general plan 
of stoves, which add to the first cost, and give rise to un- 
necessary wear of the pipes by oxidation and bending 
and cracking and also unnecessary strain upon the walls 
and whenever the temperature of blast sustained by 
one of these stoves is near the point of safe endurance 
of iron, the destruction of pipes and of walls is a source 
of very considerable expense, and frequently of delay. 

The rectangular form of the chamber gives rise to un- 
even reception and radiation of heat and consequent un- 
even expansion and contraction of the walls, and renders 
necessary very strong binding with iron rods and angle- 
rods, and this does not generally prevent considerable 
bulging and cracking. The arrangement of: pipes in 
rows parallel to two sides of the chamber leaves two in- 
terspaces in each chamber boufided on one side by a wall 
and on the other by a row of pipes, and the flame in 
each of these two interspaces presents one broad side to 
a wall, and radiates heat directly to it, or, as is ushally 
the case, the flame is omitted from these two interspaces 
and one side of two rows of pipes is without heat direct- 
ly radiated from the flame. When the gases are burned 
in a combustion chamber, one side of two rows of pipes 
is out of the direct course of the hot gases, or the inner 
surface of two walls are in that course. Again by the 
usual arrangement, or any convenient arrangement with 
parallel rows of pipes, one side or end of the chamber 
must be hotter than the other. 

About two years ago it became necessary for,me to 
plan a hot blast stove for a charcoal furnace to be built 
for the Midland Blast Furnace Co., and I had an op- 
portunity to put into practice an arrangement which I 
arrived at in the endeavor to avoid the defects of the 
common plans, and secure the best practicable result 
from a stove of the class. The stove was built and has 
been well tested, and the results of trial have proven 
the advantages of a plan which is theoretically—I think 
you will agree with me—better than those described; and 
to this I invite your more particular attention. 

The stove proper has a cylindrical vertical wall and a 
hemispherical roof or dome, like some potters kilns. 
The exposed surface and consequent loss of heat by ra- 
diation and convection are therefore the least practicable 
and so also is the amount of material in the wall. The 
absorption and loss of heat are very even throughout the 
wall, and consequently the different parts of it expand 
and contract evenly. The cylindrical form also reduces 
the necessary binders to simple hoops of sheet iron. 

The pipes through which the blast passes are placed in 


stra tte rie 


rte 


” te Sn prem ona 


agp Seth ein aie Bt 





SET SE Mo i ng 








194 


ENGINEERING NEWS. 


June 17, 1876. 


eee 


ee 


rows arranged radially from near the center to near the | 12’ in diameter about a centre directly under the centre thick, and are 734" in diameter inside measurement, ex- 
circumference of the chamber; and the gases which serve | of the chamber. It has a branch opening into it from 
for fuel are admitted through the radial slits, one in each | the furnace. Where it passes under the walls of the 
section of the floor, and burned in the spaces between | building or the foundation stones upon which the pipes 


the rows of pipes. Therefore each sheet of flame pre- 


stand, it is arched over, and its cross section is 18" wide 


sents both broad sides to rows of pipes, one on each side, | up to the spring of the arch, and 1’ high to the spring 
and each row of pipes receives heat directly radiated | gnq 1/ g' to the crown of the arch, but under the inter- 


from flames on both sides of it. There are six such | spaces between the rows of pipes, its walls continue ver- 


rows of pipes, and consequently six interspaces and six 
sheets of flame in the stove actually built. 

The blast coming from the engine enters a drum near 
the roof and passes from it by six pipes extending out- 
ward and downward near the roof and wall of the cham- 
ber to the outer end of each of the six rows of pipes, 
and thence passes through the six rows to a drum in the 
middle a littie lower than the drum before mentioned, 
and thence by an outlet pipe towards the furnace. The 
er as they approach the center, and consequently the pro- 
portion of flame to space increases toward the center as 
far as to the inner ends of the slits. To insure complete 
combustion, there is a chimney rising from the middle of 
the dome. The air for combustion is admitted through the 
outer wall at the level of the floor by an opening opposite 
the end of each of the slits which admit gas. The ten- 


of the stove. 
outlet pipe. 


ceive the blast, to the roof and outer wall, combines with 
the direction in which the blast travels, and the po- 
sition of the flame. and the direction of the draught 


reduce to the minimum the loss of heat through the 
walls, and the destructive effects of heat upon them. 

I will now describe more in detail the stove which was 
built on this plan and which is represented by the accom- 
panying drawings. 

The inside diameter of the cylindrical building is 18’ 
6", and the radius of the dome 9/ 3°. The height from 
the floor to the edge of the dome is 12’ 4" and to the 
center of the dome 21’ 7’. 

The foundation consists of a wall of sandstone rubble 
2 feet high and 18 inches thick, 

The vertical wall is of fire brick 1314" 
the upper one foot which is 18" thick, .projecting out- 
ward 4%". 


thick. 
side of it on the vertical wall and flush with the outer 


The dome. which is also of fire brick, is 9° 
It rests on the inner 9° of the vertical wall. Out- 


surface of the latter, are laid 13 courses of red brick, thus 
containing the vertical surface of the wall on the outside 
about 31" higher than the lower edge of the dome, and 
encircling the lower part of the dome to that height. 
The wall is bound by three hoops of plate iron three- 
sixteenths by four inches, one at the upper edge of the 
vertical outer surface of the wall, one at the level of the 
lower edge of the dome, and one 8" from the ground. 
There are six small arched doorways in the vertical 
wall at equal distances from one another, opening into 
the chamber midway of the outer side of the interspaces 
between the rows of pipes. They rise from the floor of the 


chamber and are 4° high to the crown of the arched up- 
perend, and 15° wide below the spring of the arch on the 
inner side, widening outward as much as due to radial 


position of the sides. The doors are simple plates of fire 
brick or tiles, bound around the edge with a wrought iron 
band, to be opened and closed by being raised and low- 
ered by pullies. To afford a sloping surface for the doors 
to rest and move upon, the joints of the doorway and a 
portion of the wall above, are made to project, beginning 
at a point twice the height of the doorway or 8’ above 
the ground and increasing downward so that the projec- 
tion at the groundis 9’. By this arrangement iron doors 
exposed to flame are avoided and moreover the opening 
for admitting air being made by raising the door, is at the. 
bottom of the chamber. These doors have not yet been 
put on, but instead. the doorways were filled in with fire 
brick, leaving only small openings at the bottom to admit 
air. 


On both sides of each doorway is a peep-hole of the 
size to be closed by a brick placed in endwise. 

The doorways are large enough to admit the passage 
of the pipes and bed pipes but not of the drums. For 
admitting these a portion of the wall is arched over so 
that it could easily be taken out and replaced. 

The flue for admitting the gas passes around under the 
floor and is annular, and its middle line makes a circle 


| can be easily raised outside of the stove. 





thick, except | 








tical to the top, and it is coyered over with burnt tiles ex- 
cepting a slit 3’ long nearly in the direction of the radii 
of the chamber, and 3° wide. To obtain the length of 
3 feet the slit is extended by a groove out into the wall 
of the flue on either side. The slit can be narrowed 


| and shortened at will by bricks placed on top of the tiles 


and moved from outside through the door by a rod. The 


| wall of the flue is 12° thick. The tiles covering the flue 


| on each side of the slit can be raised, and through the 
slits admitting gas through the floor approach one anoth- | 


openings thus made a man can reach the ashes and dust 
in the flue with a hoe and move them toward the branch 
that comes from the furnace, and from the branch they 
To facilitate 
the removal of the dust and ashes and render it practi- 


| cable while the stove was hot, or comparatively so, three 
| openings were made to the flue from outside, but they 


, 4 | were not used or needed, because, on account of the pro- 
dency of the hot gases and flame is towards the middle | portion of the area of cross section of the flue to the vol- 
The blast therefore travels in six streams | ume of gas moving through it, the dust and ashes did 
toward the hottest place in the stove until it reaches the | 


not accumulate in quantity to materially hinder the flow 


y ; | of the gas. 
The nearness of the drum and pipes which first re- | 


six stones, one under each row of pipes, placed radially 


| like the rows of pipes, and extending from within two or | 


| three inches of the wall of the chamber to within one 
to keep the outer parts of the chamber cool, and to | 


foot of the centre. They are about 8’ long, 1’ deep and 
2’ 3° wide, except at the inner end where one vertical 
edge is truncated and the stone narrowed to fit the space 
for it. 

A wall of fire brick 414" thick is carried up from the 
floor by the sides of these stones between them and the 
spaces where the gases are burning, and still higher by 
the sides of the bed-pipe and the sleeves at the foot of 
the upright pipes, to a height in all of about three feet, 
These walls, with the outer walls of the chamber enclose 


The material of the stones is sandstone. 


on the sides, the lower part of the spaces between the 
rows of pipes where the gases and air enter and meet, 
but they are all open above, and the free radiation of heat 
from the flame to the pipe is but slightly obstructed. The 
chimney rises 40 feet above the dome, is of sheet iron 
(No. 14) and is lined with 3 ins. thick of fire brick from 
the dome to a height of 10’. Its diameter within the 
lining is 3’, and above the lining 3’ 6’, till within 2’ 6° of 
the top where it narrows so that the diameter at the top 
is 2' 6’, There is a damper attached at the top, and for 
two lengths of sheets (about 5’) below it the iron is 
three-sixteenths inches thick. There is a guy band 12’ 
from the top. The weight of the chimney does not rest 


on the dome but is transferred to the upper edge of the | 


vertical wall by three pieces of rail road rails which serve 
asa tripod. Their outer and lower ends rest on cast 
iron feet lying on the vertical wall. At their inner and 
upper ends they are attached to the chimney at a point 
8’ 6" above its lower end. Here also is a sheet of iron 
three-sixteenth inches thick and a wrought iron band 
6"x 4", and the rivets pass through the flanges of the 
rails and the band and iron of the chimney. The rails 
are stiffened and held in place by rods of 34° round iron 
enclosed in 1%" gas pipe, and extending from midway 
between the two ends of each rail to the lower end of 
of the chimney. This end of the chimney is stiffened by 
a wrought iron band 4°x %" on the outside, and a piece 
of 2° angle iron on the inside, the latter serving to hold 
up the brick lining. 

The pipe which conveye the blast from the engine to 
the apparatus is of wrought iron 1%" thick, 16° in diam- 
eter and opens downward into the top of the drum from 
which the blast is distributed [to the six rows of pipes 
This drum is of wrought iron, and is 2’ ro" in diameter 
and 1’ 3° long or high. It is situated directly under the 
centre of the dome, and its lowest surface is 14’ 9%" 
above the floor of the chamber. It has besides the open- 
ings for inlet and outlet of blast, three small man-holes 
closed with small man-heads, large enough to admit the 
handand arm. Around the periphery of the drum are 
six cast iron thimbles to which are attached by flanges 
and bolts the pipes which take the blast to the ends of 
the rows of pipes. These also are of wrought iron 1%" 





cept at the lower end where they are enlarged to lap down 
over the upper part of the short pipes or thimbles pro. 
jecting upward from the bed pipes. The joint at this 
connection is rendered tight by a sleeve 1’ long, and rust 
packing. 

The remaining pipes (syphon and straight pipes and 
bed-pipes) and the sleeves and the drum which receives 
the blast from the six rows of pipes, and the outlet pipes 
are all of cast iron 3° thick. 

The bed-pipes consist of rectangular boxes 21 14" long, 
10%" wide and 6° high—all inside measurements—with 
two short pipes or thimbles of same cross section as that 
of the syphon pipes projecting 4° upward from one of 
the broadsides and open at the outer or upper ends. The 
boxes lie on the opposite broadside, and are placed in six 
sets of radial rows, each set consisting of seven boxes in 
two rows, one of four and the other of three boxes. The 
two rows are so placed side by side that one thimble of 
each box in the shorter row is abreast one ofa box in the 
longer row, and the other thimble is abreast one in the 
next box of the longer row. The two rows are separa- 
ted by a space 13{" wide, and the boxes in each row by a 
space 1" wide. At each end of the long row is a thim- 
ble not paired with one in the shorter row. To the one 
at the outer end is connected the wrought iron pipe which 
brings the blast to the row, and the one at the inner end 


| opens into the straight vertical pipe which takes|the blast 
to the drum which receives it from all the six sets of 
The foundations upon which the pipes stand consist of | 


rows. On the six intervening pairs of thimbles stand the 
syphun pipes. One limb of each syphon stands ona thim- 
ble of one row and one on a thimble of the other row, 
and by the arrangement of the boxes or bed-pipes, each 
bed-pipe in the short row receives air from one in the 
long row through one syphon, and delivers it through an- 
other syphon to another box farther on in that row, and 
so the blast passes from row to row and forward till it 
reaches the last box of the long row and passes from it 
through the straight vertical pipe to the drum which de- 
livers it to the outlet pipe leading toward the furnace. 

We have called the rows radial. The middle line of 
the long row of boxes or bed-pipes is exactly radial; of 
course the other row is not exactly radial and the divis- 
ions of the floor of the chamber between the sets of rows 
are not exactly true sections of the circle. The slit fo: 
the admission of gas is placed midway between a short 
row of pipes on one side and a long row on the other, 
and each door is opposite a slit. 

The syphons have an elliptical cross section with di- 
ameters 614" and 73", inside measurement. The centers 
of the two ends are 1434" apart, and the pipes are so 
doubled upon themselves as to bring the long diameters 
of the two limbs into line, It is 11’ 3%" from the low, 
er ends to the top of the curves of the outside of the 
pipe at the junction of the two limbs. 

The straight vertical pipes at the inner end of the 
rows have the same cross sections and are 11’ long, 

The drum which receives the blast from the six rows 
of pipes and delivers it toward the furnace through the 
outlet pipe, is a cylinder 3’ 104" in diameter and 1’ long 
or high—inside measurement+with a pipe or thimble 1’ 
in diameter (inside) and 4° long, projecting from the per- 
iphery, which connects with the outlet pipe, and six 
pipes of same cross section as the vertical straight pipes, 
and two feet long projecting from the lower end. These 
pipes rest on, and open into, the six upright pipes. The 
centres of their inner ends are each 1’ 7" from the cen- 
tre of the bottom of the drum, anda line connecting 
them would form a hexagon with sides of 1/ 7”. 

The outlet pipe is 1’ in diameter inside measurement. 

The connections of the different castings are all made 
with sleeves and rust packing, the space between the 
sleeves and the pipes filled with packing being 1%" wide 
The sleeves therefore have a diameter 1° greater than the 
outside diameter of the enclosed pipes. A part of the 
sleeves are 8° and apart of them 12° long. I would 
now make them all of the latter length so that the pack- 
ing might extend 6° either way from the joint, and for 
this purpose would make the thimbles on the bed pipes 
and the one on the drum 6° instead of 4" long. 

The amount of material in the whole apparatus is as 
follows : 

Principal castings (by actual weighing:) 

42 bed-pipes (average weight 228.88 Ibs.).. 6r3 tbs 

36 syphons (average weight 1546.17 Ibs.)..55662 “ 

6 straight vertical pipes (average weight 
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tion of the work. Such encouragemnnt he has received 


An exposition of the progress and present condition of | from every quarter but one—the Engineer Corps of the 


Engineering in America will be made at the Centennial 


United States army. For some reason this corps, and 


Exhibition in Philadelphia, under the auspices of the | ¢Specially its chief, General Humphreys, has regarded 
Centennial Commission of the American Society of Civ- Eads’ work from the first with undisguised hostility. 


il Engineers, No 4 East Twenty-Third St., New York 
City. 


Sub-committees have been formed to present, in proper | 


June 17 1876. 
Se ae 
703-5 TDs. )...- eee eevee Pot bLb Tl ese soees 4219 “ 

go sleeves, 62-9" long, (average weight 
64.9 tbs.) ip.wene bce Ga teeeseseoecee eesccess 4024 * 

go sleeves, 28-12" long, (average weight 
85.0 IDS.)e- cece secre eee rere serene eeeeees 2405 “ 

TATUM. ee cccccs ecco etececesersesesees 2053 “ 

1 outlet pipe*... +. ee eevee ee ceee ee eeeee 955 “ 

1 sleeve to latter... cece ceccceccescceeee 184 “ 

Saale biceae + 6660 e+ xe Gee 79115 Ibs. 


Or 35-255 tons, essentially 35% tons. 
a 


Wrought iron pipes and drum and inlet 
pipet together with the small cast iron man 


heads and thimbles and flanges about...... 2200 Ibs. 
Wrought iron of the chimney including cast 

iron damper (by actual weighing).........-. 2382 Ibs. 
Three pieces of rail forming the tripod cf 

chimney about.....-++eeeeeeeecseeereeers 850 Dbs. 
The 3" round iron and 114" gas pipe serv- 

ing as braces to the tripod........++++sse0- 123 Ibs. 
The castings on which the rails of the tri- 

pod rests about......++-.... URS eo vewsvecas 253 Ibs. 
The wrought iron about doors and attach- 

mth CU erences ecneadnedianas s+ 10000 400 Tbs. 
Cast iron pullies to doors about.......... 300 Ibs. 


The three draw bands or hoops encircling 

the wall of the building (by actual weighing). 1060 Tbs. 
The fire brick work in the building includ- 

ing as much of the flue as is under the build- 

ing, all tiles, lining of chimneys, etc., about I,- 

315 cubic feet, or calling the cubic foot 20 


BEINGS dd ce cer derecesevedes Fbcckcnbey 26300 bricks 
The red brick, 150 cubic feet or........ 3000 bricks 
Stone in the foundation of the wall of the 

building. ........ Labe¥ed edie bese’ oscee 206K cu. ft 
The six foundation stones of the rows of 

PIPES. oe ee ee cece eee cece ee eeeeeeeeeeees 123 cu. ft. 


The service thus far actually performed by this appar- 
atus is as follows: 

The furnace to which it was attached was in blast 137 
days, After the first three days the blast was maintain- 
ed very steadily at goo® Fah. to the end of the campaign, 
or 134 days. The amount of air or blast heated to this 
temperature averaged during the time 2723 cubic feet per 
minute and for a considerable portion of the time was 
over 3000 feet. The reports based on the number of 
revolutions and size of the blast engine make the amount 
of blast very much larger but to avoid all error by leak. 
age of pipes and other causes, I have given the amount 
received by the furnace calculated on the basis of fuel 
consumed and probable composition of gaseous products 
of combustion. ; 

The Superintendent—Mr. Wm. E. Rowell—informs 
me that in arriving at the temperature of the blast he 
carefully checked the readings of the gauge by means of 
the fusing point of alloys. 

The building proper shows no harmful effects of heat 
The wrought iron pipes and drum are also, I believe, as 
good as when put in. No one of the cast iron pipes or 
bed pipes is cracked or burned through, nor is the drum. 

One or more of the six upright pipes are somewhat bent, 
from the weight of the drum and outlet pipe bearing up- 
on them while hot, and I would in future take this 
weight off by a small fire brick pillar rising to the drum 
from the centre of the floor of the chamber. Some of 
the joints leaked on account of defective packing. The 
pipes and flues were not cleaned during the campaign. 

The apparatus performed all that was required of it 
for the furnace to which it was attached, without at any 
time being forced to the limit of its capacity or endur- 
ance, and yet I think all who are familiar with the sub. 
ject will agree with me that the performance recorded is 
unusually large, considering the size of the stove and the 
amount of material used in its construction; and that it 
withstood the effects of the high temperature maintain- 
ed during the campaign with unusually slight wear or 
destruction of parts. 








Operations were begun at St. George, N. B., on the 8th 
instant, upon the Great Southern Railway, and the first 
sod was turned in the presence of the president, direc- 
tors and a number of the company, a salute being fired 
from Fort Douglas. Between 30 and 40 miles of the 
road have been sub-let, and the work has begun on a por- 
tion of the line. 


aE EEE 


*The part of the outlet pipe extending from the drum to the 
outside of the building. 
+So much of it as is within the stove. 


| above classification, to write on ‘“‘foolscap,” or “legal 


form, the various branches of Engineering. 





What the reason is, is not at all clear It is true that 
General Humphreys has no faith in Mr. Eads’ theory, 
and disagrees entirely with that gentleman as to the 


| adaptability of the “jetty” system to the purpose of 


THeEopore G. ELuis, Chairman, | deepening the channel of the Mississippi. The General 


JOHN Bocart, Resident Secretary. 
SUB-COMMITTEE ON WATER WORKS. 


The subject of American Water Works, for the sup- 
ply of cities and towns, will be illustrated by an histori- 
cal and descriptive memoir and drawings, photographs 
and models of important or peculiar structures. To aid | 
in the preparation of such memoir, and the presenta- 
tion of the subject fully, you are requested to furnish the | 
undersigned, as soon as practicable, with such informa. | 
tion on the following points as you are able to give, re- 
lating to the works with which you are connected : 

I. When were the works constructed? Names of en- 
gineers by whom designed and built. 

2. Under what organization were the works built ? 

3. Under what organization are they managed ? 

4. What is the source of supply, and the area and 
topographical and geological character of its water shed ? | 

5. What is the annual rain fall on the water shed ? 
Send tables of same for several years, if practicable. 

6. Have you tested the discharge trom streams? If | 
so, with what results? 

7. Quality of water; analyses made of it. 

8. Cost of works; original and additions. 

g. Cost of maintenance of works; annual. 

10. Population of town and number of consumers, 
and quantity of water used. 

11. Character of supply; gravity, steam pumping or 
water power. 

12. If by gravity; size, form and grade of conduit. 

13. If by pumping; description, capacity, duty of | 
machines. A skeleton sectional elevation of engine and 
pump, on scale of one-twelfth or one-twenty-fourth, is 
particularly requested. Indicator card from pump and | 
from engine. Lift of water. 

14. Reservoirs; size, method of construction. 

15. Distribution; kind, size and length of pipes. Du- 
rability of pipes, mode of protection against corrosion | 
and incrustation. Formula used for thickness of pipes. 
Notes on leaks and on loss of head. 

16. Gates, stop-cocks, hydrants; kind and number. | 
Comparative economy and efficiency of varieties used. 

17. Meters; kind and number used ; correctness and | 
durability. 

18. Have you made experiments on flow in pipes and | 
conduits ? If so, please give results. 

1g. Have you used filter beds or galleries? If so, 
with what result ? 

20. Note any special difficulties in construction, and | 
method of overcoming them. 

21. Failures of structures, and probable reasons for | 
same. 

22. Copies of reports and documents embodying val- 
uable information, are particularly requested. 

23. Drawings and photographs of important struc- | 
tures, and of any peculiarities of detail in works; sec- 
tions of dams and embankments and conduits, and plans 
of gate houses and engine houses are requested for ex- 
hibition. They will be carefully preserved, and returned 
after the Exhibition, if desired. 

24. You are requested to conform your replies to the | 


cap,” paper, and only on one side of the sheet. 
Any information on points of interest, not included in | 
the above list, will be thankfully received. 


25. Do you wish to exhibit models of any machines | 
or structures ? 





Address, . J. JAMES R. Cross, C. E., 
Chairman of Sub-committee on Water Works. 


A Call for Fair Play. 


The American love for fair play, about which consid- 
erable has been said of late, has an excellent opportunity 
to display itself in the case of James B. Eads, now en- 
gaged in improving the mouth of the Mississippi. The 
work on which Mr. Eads is engaged has been often re- 
ferred to in these columns, and has excited more or less 
comment all over the country during its progress, and 
especially in the last few weeks, when success has so far 
crowned his efforts that vessels drawing seventeen feet of 
water have gone through the South Pass, heretofore im- 
passible to craft drawing more than eight or nine feet. 
The importance of this work and the immense benefit 
which the country will reap from its successful perform- 
ance are conceded on every hand; and it would seem, 
therefore, as though every possible encouragement should 
be given Mr. Eads, especially as he is doing the work at 
his own risk, the terms of the contract with the govern- 
ment postponing all payment to the successful comple- 





has shown to his own satisfaction and to that of his col- 
leagues that it is impossible the jetty system should do 
what Mr. Eads is confident it can and will do. To his 
opinion on the subject the General is undoubtedly enti- 
tled , but his holding such an opinion is no sufficient ex- 
planation of his opposition to Eads or of his efforts to 


| embarrass the latter in carrying out his work. If he is 


honest in his opinion and has any pride in it, the wise 
course for him to pursue would seem to be to permit 


| Eads to go on with his work and vindicate by his fail- 
| ure the soundness of that opinion. To obstruct or hin- 


der the work in any way is to throw a doubt upon that 
soundness ; for in the absence of any authoritative arbi- 
ter between the General and Mr. Eads, the public will 
be quite as likely to indorse the latter’s views as the 


| former’s, and will be still more likely to give such in- 


dorsement if it can be shown with any degree of certain- 
ty that the failure to demonstrate Eads’ theories is due 
to Humphreys’ interference. In other words, if the op- 
position of Humphreys should stop the improvement 
short of completion it would always be open to Eads to 
assert that but for that opposition his plan would have 
been a success; while the General will be remitted to his 
simple platform of disbelief in the plan, weakened by the 
suspicion that he feared its success. 

It may not be clear at first glance how the mere dis- 


| belief of the Engineer Corps in Mr. Eads’ theory—no 
matter how openly avowed—can affect the success of Mr. 


Eads’ work ; but when it is considered that the work is 


| carried on with capital furnished Mr. Eads upon faith 
| in his theory, it is perfectly clear. Capital is timid; and 


the Engineer Corps is a body whose collective opinion, 
expressed through its Chief would naturally have some 


| weight in a matter coming within the range of its pro- 


fessional knowledge. That it had such weight in the 
beginning is a part of the history of Mr Eads’ enterprise ; 
and the fact that he was able in the face of this weighty 
opposing opinion to obtain the capital necessary for ap- 
plying his theory, is one of the strongest testimonials 
possible to his confidence in that theory and his ability 
to inspire others therewith. 

It seems almost incredible that with such important 
results attained as have been, and with the prospect so 
flattering for complete success, this opposition on the 
part of the Engineer Corps should continue; but the 
facts are too strong to admit of any doubt. Withina 
very short time Mr. Eads has been compelled to ask the 
Secretary of War to restrain a Major of Engineers, en- 
gaged upon some public works near New Orleans, from 
spreading reports injurious to him and calculated to em- 


| barrass him very much in completing his contract. He 


has been compelled to ask also, that the result of the of- 
ficial examination of his work be communicated to him, 
instead of being kept back, for no other apparent reason 
than to gratify the jealousy of the Engineer Corps. He 
has been compelled, in short, to ask for fair play, and 
it is to be hoped that there will be a sufficient sense of 
what is right and just in the War Department to give it 
tohim. Neither the department nor the government it 
represents can afford to allow, much less to sanction, the 
delaying of this work by an interference which is so evi- 
dently due to jealousy and toa willingness that a very 
valuable improvement shall >e lost rather than an engi- 
neer be shown in the wrong. The only fair, straight- 
forward course for the Chief of the Engineer Corps and 
his subordinates is, as we suggested before, to give Mr. 
Eads every possible chance. If he fails, then the Chief's 
opinion will be all the more triumphantly vindicated ; 
and if he succeeds, the Chief ought to be among the first 
to congratulate him upon performing a task against 
which science herself seemed to be arrayed. And if the 
Chief and his subordinates will not pursue this course of 
their own volition, the public will warmly commend the 
War Department for whatever it may do in preventing 
their pursuit of a contrary course—TZhe Detroit Free 
Press. 
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HOUSEHOLD DRAINACE. 


Sanitary engineering is becoming of more importance | 
in the public eye from year to year, and is absorbing 
More and 
more diseases are found to arise from, and to be promo- 


some of the best talent in the profession. 


ted by, an unwholesome state of the accessories of our 


dwellings. It is therefore the duty of the city officials, 


play and where the foul odors can enter the house. 
| one remarkable case which we have heard of in another 


| nace the foul sewer-gas, 


| is detrimental to heaith, 
| sickness which is as undoubtedly proved as any we have 
| before mentioned. 
| citations of such examples. 
| the drainage and ventilation of our dwelling-houses and 


197 | 
197 | 





not only to remove such nuisances when found to exist, 
but to take measures to prevent them from arising; a 
careful attention to drainage and ventilation will secure 
both of these objects, and they come within the scope of 
The existence of numerous 
boards of health in all our large cities, as well as the state 


the engineer and architect. 


organizations, show how universally intelligent people 

are aware that a large proportion of the diseases to which | 
the inhabitants of cities fall a prey are preventable by a 
proper care for surroundings. 

We have been interested in reading a statement of 
some of the investigations of the Boston Board of Health 
during the past five months, in regard to the causes of 
diphtheria, pneumonia, croup and typhoid fever, diseases 
which attracted the attention of the Board last year by 
their noticable increase, It is stated that between 400 | 
and 500 cases have been thoroughly examined, with the 
result that some 300 pronounced nuisances have been 
diseovered, and that the fact of a connection between 
filthy conditions and the diseases under inquiry has been 
“That typhoid fever is a filth 
disease has long been known ; 





proved beyond a doubt. 
but that diphtheria could | 
The influence of filth 
in the production or aggravation of pneumonia and | 
croup, though not so easy of proof as in diphtheria and | 
typhoid fever, seems, as before said, to have been estab- | 


be so classified was not so certain. 


lished. The fact that the Inspector failed to find filth- | 
causes in a large percentage of cases merely shows that 
the diseases must have been the result of contagion.” 

To the Inspector was handed each morning slips con- | 
containing the name and residence of every person dying | 
of these diseases within the city limits. The inspection | 
of each dwelling-house was necessarily a duty which re- | 


quired much time and which was not always welcome to | 


{ 


the occupants. 
The construction of the drainage is often left by the | 
builders to stupid and ignorant mechanics. The most | 
common defect discovered was faulty connection, or no | 
connection at all, between waste-pipes and drains. Some- | 
times odors and sewer-gas escape, to permeate the house; 
sometimes the waste water leaks out, and sometimes the 
solid contents themselves have effected a lodgment and 
accumulated to an incredible extent. Cellar drains are | 


sometimes found open throughout a portion or all of | 


; ter. 
| London docks, thence under the embankment, 
| and across the Thames River, to the New Cross station 


| roads named, and also the London and Brighton and | 
| South London lines. 


their course; at other places the masons have failed to 
cement around the place of junction; open mouths to 
sensed will be found in back-yards, where children 
In 


city, the external opening of the air-box of the furnace | 


| was directly over the mouth of a cess-pool, and, after sev- 
eral cases of sickness, the owner called in an architect 


who discovered that he had been drawing into his fur- 
warming it and spreading it | 
over his house. 

It may happen that the slight settlement of the foun- 
dations of a new house, especially if it is upon made 


| land, will fracture the drain pipe just outside of the wall. 


The infiltration of the sink water into the soil outside 


| will not cause a nuisance as soon as the defects within 
| the house, but it will have its effect upon the health 


sooner or later. The tardy action in such cases renders 
the cause unsuspected. The percolation of water which 
into wells is another cause of 


3oard of Health reports are full of | 
The whole arrangement of 


neighborhood should be the subject of intelligent and 


| careful forethought. 


| TO CHIEF ENCINEERS AND SUPERINTENR- | 


DENTS OF WATER WORKS. 


There are between 300 and 400 cities and towns in | 


The Centennial Commission of the American Society of | 
Civil Engineers wishes to make as full an exposition as | 
possible of the progress and present condition of Engi- | 
neering in America, and as the Department of Water 
Supply is one of the most important in the profession it 
should be very thoroughly represented at the Exhibition. 
But in this, as in other matters, it is very difficult to ob- 
tain information from the parties who alone are compet- 
ent to give it, and so in response to the numerous circulars 
which have been sent out by the Committee on Water 
Works, comparatively few responses have been made. 
We print to-day a circular containing a list of questions 
addressed to the Chief Engineers and Superintendents 
of Water Works, and we hope that these latter will cor- 
dially and promptly respond to the best of their ability. 
It is by the wholesale collection of these statistics and 
the careful collation of them by competent men, that 
generalizations are to be obtained, which will be of value 
to the whole profession, and through them to the public 
whom they serve. Let there then be throughout the 
Engineering profession of America a cordial and hearty 





unanimity in co-operating with the Society which has 
taken upon itself the great bulk of the labor and ex- 
pense of the Engineering exhibit at Philadelphia this 
year. 


RApip Transit has been further extended in London 


| by the completion and opening for public traffic, on 
| April 5, of the East London Railway, which is another 


of those gigantic underground enterprises for which the 


| metropolis of England is so distinguished. The most 


remarkable feature of this new work is the fact that a 


| considerable portion of the line is to be built under wa- 


The tunnel extends southeasterly from the Liver- 
pool-street station of the Great Eastern Railway, passing 
directly under the warehouses and water basin of the 
under 


of the Southeastern Railway, thus connecting all the 


At Shadwell and Whitechapel, 
| magnificent stations, each 250 feet in length, have been 
erected. The total cost of this new line, which is a lit- 
tle less than six miles in length, has been £3,000,000, 
| or $16,000,000. That portion of the line under the 
Thames passes through the old Thames tunnel, built by 
the celebrated engineer, M. I. Brunel. This work was 
commenced in 1824, and opened for foot passengers in 
1843, but never proved of much value to the public 





juny ees into use several years ago as a railway tun- 


As the result of the deadlock at Washington, the ap- 
propriation failing to come to time, all the lake survey 
parties sent out this spring from Detroit, Mich., have 
been ordered home, 


American Institute of Architects. 


OFFICE 128 Baoabway (Cor. Cedar St. ) 
New York, May 27th, 1876. ‘ 


DEAR Sir,—The toth Annual Convention of this 
Institute will be held in Philadelphia, and will open on 
Wednesday, October 11th. Particulars will be duly for. 
warded. 

The American Society of Civil Engineers have invited 
the professional members of this Institute to take part in 
the proceedings of their 8th Annual Convention, which 
will take place in Philadelphia, June 13th, 14th and 15th 
next. They request me to advise them as to those of our 
members who may propose to accept the invitation. 

The same Society invite our members to make use of 
their rooms and appliances—situated in the upper part 
of the west end of their building—during the continu- 
ance of the Centennial Exhibition. 

The Board of Trustees has passed a vote of thanks 
to the Society for their kind offers. 

Yours respectfully, 
A. J. BLoor, Secretary. 


| Henry L. Gay, Secretary Chicago Chapter American 


Institute of Architects. 


Engineers’ Club of St. Louis. 


A meeting of the Club called by the President was 
held on June 1oth at the office of the Meier Iron Co. 

The meeting was called to order by the President and 
the minutes of last meeting read and approved. The 


| the United States which have a public water supply. | Secretary reported progress in the matter of preparing 


| Mr. Mill's paper on “ Hot Blast Stoves” for publication, 


and also called attention to Mr. Pfeifer’s paper on “Arch 


| Bridges” in June No. of Van Nostrand’s Engineering; 


after comments upon the peculiar style of the Greek let- 
ters used in this article the Club unanimously elected 
Mr. Julius Moulton and Dr. G. K. Klupfelas members 
of the Club, 

The Secretary then read from the May No. of the Your- 
nal of the Franklin Institute an article by Mr. Wm. D. 
Marks, of the Lehigh University, and member of the 


| Club, upon a new form of Engine Governor, of his inven- 


tion. After discussion of this invention, attention was 


directed to the pumping engine of the Lowell Water 
Works, built under direction of Joseph P. Davis, former- 
ly treasurer of the Club. 

The Club then listened to a paper by Mr. E. D. Meier 
upon “Coal Washing in Illinois.” This paper was il- 
lustrated by photographs and by specimens of the coal 
in the various stages of the process. After discussion by 
the members, the Club adjourned. One gentlemen was 
proposed as a member. 


Annual Meeting of the American Society of 
Civil Engineers. 


The Eighth Annual Convention of the American So- 
ciety of Civil Engineers commenced on Tuesday the 13, 
in the judges’ pavilion, Centennial grounds. It was 
called to order by the President, Geo. S. Greene, after 
which an address was delivered by Theodore G. Ellis, 
first Vice President, retrospective of the progress of civil 
engineering for the past one hundred years, at the con- 
clusion of which Thos. C. Clarke, of the Pheenixville Iron 
Works, was chosen permanent Chairman of the meeting. 

After a debate on the paper entitled “The Theo- 
ry of Continuous Girders in relation to Economy in 
Bridge Building,” read Letore the Society in May, 1875 


| by Chas. Bender, C. E., and which was participated in 


by Clemens Herschel, C. E., Prof E.C. Dubois, and oth- 
ers, the subject was postponed until Thursday, and Mr. 
Henry Pettit was called upon to read a paper on the de- 
sign and erection of the Exposition buildings. The his- 
tory of the enterprise was first referred to by Mr. Pettit 
who then gave the reasons, etc., for the change of the 
design of the main exhibition building from that first 
planned. He then entered into an exhaustive review of 
the whole subject, from the adoption of the plans to the 
completion of the building, showing the rapid progress 
made in its erection, Among other interesting data 
mentioned was that the mass of iron in the building 
amounted to 8,348,000 pounds, and the various kinds 
of straight and T iron, etc., would reach a distance 
of 141 miles, while if all the iron was made into a solid 
piece it would measure 25 feet 10 inchés par side. The 
remainder of the session was occupied by Mr. Herman 


Schwarzmann in giving a description of Memorial hall 
and the Horticultural building. 
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The Centennial Judges. 





One hundred and twenty-five American judges have 
been appointed by the Centennial Commission. The 
list of one hundred foreign judges to be added to them 
is not yet complete. The committees of most interest to 
the readers of the NEWS are: 

Minerals, Mining and Metallurgy :—A. L. Holley, of 
N. Y.; T. Sterry Hunt, of Mass.; J. M. Safford, of 
Tenn.; S, J. Reeves, of Penn.; S. B. Axtell, of New Mex- 
ico; Mathew Addy, of Ohio; J. D. Hague, of Cal; W. 
S. Keyes, of Nevada; Fred Prime, Jr. 

Pottery, Glass, Artificial Stones, &c.:—Gen. Q. A. Gill- 
more, U.S. A.; Arthur Beckwith, of N- Y.; E. T. Cox, 
of Indiana; Hector Tyndal, of Penn.; C. M. Chaffiet, 
of S.C. 

Apparatus of Heating, Lighting, Water Supply and 
Drainage :—C. C. Cox, of Washington; Dr. Azel Ames, 
of Mass. 

Railway Plans, Rolling Stock and Apparatus, Road 
Engines, &c.:—R. E. Ricker, of N. J.; Gen. Morris, of 
Indiana; Felicien Satalafer, of Penn. 

Vessels and Apparatus of Transportation :— Isaac 
Newton, of N. Y.; J. W. Griffiths, of N. H. 

Motors, Hydraulic and Pneumatic Apparatus, &c. :— 
Chas. F. Porter, of N. J.; Joseph Belknap, of N. Y.; J. 
F. Holloway, of Ohio; Jas. Moore, of Penn.; Horatio 
Allen, of N. J. 

Machine Tools, Wood, Metal and Stone:—Irving M. 
Scott, of Cal.; G. H. Blelock, of Mass.; W. F, Burfees, 
of Wis.; J. A. Anderson, of Ky. 

Instruments of Precision, Research, Experiment and 
Illustration, including Telegraphy and Music:—Prof. F. 
A. P. Barnard, of N. Y.; J. E. Hilgard, of U. S. Coast 
Survey; H. K. Oliver, of Mass.; Geo, F. Bristow, of N. 
Y.; Prof. Watson, of Mich, 

Architecture and Engineering:—James B. Eads, of St. 
Louis; Gen. W. B. Franklin, of Conn.; Richard M. 
Hunt, of R. I. 





The New Water Works at Marshalitown, la. 





The proposals for the construction of the new water 
works at Marshalltown, Iowa, were opened on the roth 
inst. There were over forty bids received, only three 
of which were for the entire work, as follows: 

S. D. Carpenter & Co., of Ottumwa, Iowa, $46,500; 
T. B. Farrington, of Chicago, $47,900, and Geo. C. 
Morgan, of Chicago, $49,470. The remainder were 
for separate portions of the work. The contract 
was awarded by the City Council, on the 12th inst., to 
S. D. Carpenter & Co., on their bid of $46,500 for the 
entire works, with mains and pipes complete and ready 
for use. The contract stipulates that the Chapman fire 
hydrants and stop valves shall be put in, and that the 
pumps used shall be the “ Knowles direct acting double 
plunger.” These are to be of a 24-inch diameter 
steam cylinder, and 12-inch diameter water cylinder, 
with two feet stroke. The cast iron pipe will be fur- 
nished by Dennis Long & Co., of Louisville, Ky. The 
Marshalltown Daily Times says: 

“The mains are to be laid six feet under the surface of 


the-ground and the entire work to be in operation before 
cold weather sets in. 


“ The water will be taken from about the middle of 
the Iowa River, below the dam and conducted by a 
cast iron pipe of sixteen inches in diameter to the filter 
bed, just at the water edge, where it will be filtered 


from its impurities and from where it will be drawn by | 
: the bearing of the sill on the bracket should ‘also be | 


the suction pipes of the pumping engines. These en- 
gines will consist of a pair of direct acting pumps and 
engines, capable of pumping two million gallons per 24 
hours or of throwing six effective fire streams. They 
will be fed with steam from two boilers about four feet 
in diameter by fourteen feet long, and with a capacity of 
150 horse power. The house to contain the boilers and 
machinery will be a plain fire proof structure about 50x 
30 with a chimney 75 feet high. There will be fifty fire 
plugs capable of supplying two lines of hose each. One 
will be placed on each street corner where the lines of 
pipe are located and some additional ones in the more 
thickly settled business and manufacturing portion of 
the town. Thus the whole thickly settled portion of the 
town will come within reach of the fire hose and will be 
efficiently protected from the devouring element.” 


The City Council has passed an ordinance bonding 
the city to the amount of $47.000 and engaged the ser- 
vices of T. N. Bontelle, C. E., to superintend the con- 
struction of the work, which will be commenced at once. 





The Scioto Valley Road from Chillicothe to Colum- 
bus, O., has just been completed. 


} 

















| 12" X 10° of wrought iron three-sixteenths inches in 
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tron Castings. 


CONCLUDED. 

Castings for Building Purposes consist usually of foot 
plates for columns, sill courses, with or without panels, 
for illuminated tile, the plates for the tile of the various 
forms used, columns for the interor and exterior lin- 
tels, box, tee, or skewback cornices, window sills and 
caps, spandrel fillings and the various pieces for orna- 
mentation which are often cast separately and attached 
afterwards, crest railings, stairways, both straight and 
circular, and girders both straight and arched. 

Foot plates are used to support other work on the top 
of masonry, and for columns are usually rectangular or 
square, from 1 to 4 inches thick in the center bevelled off 
from % to 1% inches at the edges. A boss or cross is 
sometimes raised in the center, and the plate faced 
down in a lathe outside of this projection for a bearing 
for the column. If there be no projection, the upper sur- 
face may be planed instead of faced in a lathe. These 
plates are usually set in cement, but if the top of the 


| stone work be sufficiently well dressed, (bush-hammered) 


a sheet of lead is a better, though more costly bearing. 
Great care should be exercised in setting the plates for 
columns truly level, and a very common practice of true- 


| ing up columns by the interposition of thin pieces of 


sheet iron between the plate and column known as 
‘‘shimming” should not be tolerated. 

Plates for girders are usually rectangular, with the 
greater length placed along the wall and at right angles | 
to the girder. Their size is to be proportioned to the 
joad carried, and the object of such plates is to distrib- 
ute the Joad, and to prevent too great a concentration up- 
on any one portion of the masonry, and the true sur-| 
face and bearing is only to be obtained by a certain 
amount of rigidity obtained by thickness of the plates. 
As an illustration of the range of practice we will in- 
stance two examples as extremes. The plates under the 
ends of a 96’ truss rafter were 36" X 18° and 3° thick 
at the center. The trusses were about 17 feet apart. 
This may be considered as the extreme of caution. 
The other case is also a roof, the span of which is 92’ 
the trusses being about 15’ apart. The plates are 


thickness. This is the extreme of risk, and between the 
cases is a very wide variation. The casting of plates 
presents little difficulty and only requires ordinary care. 

Sill courses are usually made in lengths of from § to | 
20 feet, with one vertical face or riser on the front, and | 
a horizontal tread from 15 to 36 inches, and if broad a | 
vertical web or stiffening flange at the back with a depth | 
depending on the distance between the supports, of a | 
thickness from % to 3°. The supports are stone piers, 
a stone wall, or iron basement columns. If there be | 
a continuous wall no flange at the back of the sill | 
will be necessary. Where the sill carries the columns of | 
the first floor it must have a direct support and should 
be planed on the upper surface at the column bearing | 
and should be carefully set level. These sills are often | 
cast with open spaces, in which is placed a panel of illp- 
minating tile, often on the riser and sometimes on both | 
riser and tread. If the sill is carried on stone piers, it | 
is to be carefully set and flushed with cement to secure a | 
good bearing. 





When iron columns are used in the basement the best | 
plan is to carry the column through the sill and to sup- | 
port the latter by brackets cast on the column and faced; | 


faced. Sills are often very troublesome castings to make | 
as the metal is often very unevenly distributed. At the | 
junction of riser and tread there is usually a projection, 
(an ornamental moulding) and moulded panels And as | 
the metal is cooling the shrinkage will often pull a sill 
all out of shape, and will sometimes destroy it entire- 
ly. It is a common practice to strip the sand from the 
edge in order to cool it first; this in a measure will help, 
but good judgment in the matter is very necessary. 

Illuminating tile is of various kinds but consists always | 
of an iron plate studded with projections, and with ap- 
ertures between them, in which are set thick pieces of | 
common glass. The glasses are set in a cement, and 
are of various forms—circular, about 1 %4 inches diameter 
being the most common; hexagons of about 4 inches 
side are used, and smaller ones. The best kind is Hy- 
att’s Patent “‘ Lead Band” in which the glasses are cir- 
cular and set in the iron with a leaden cast thimble 
which is calked tight. They are more expensive than 





the other kinds but they never leak or get loose when 


| properly made and are decidedly superior in every way 


to the others. 

The casting of a plate say 3’ 6" wide and 7 or 8 ft. 
long, perforated with small holes 144° diameter close 
to each other, and 3" thick is always troublesome, as 
there is such a number of small portions to be looked 
after, and there is, moreover, a very strong tendency to 
warp. A smooth, perfectly true iron pattern is the only 
thing which can be used with any thing like good results, 
and even then a good many pieces will be found in the 
scrap pile. These panels are set in the recesses in the 
sills prepated for them, orare carried in cast frames on 
the sidewalk beams when used outside. 

For inside floor lights thick plates of glass 1° to 2" are 
more often used, with a width of from 1g to 24 inches, 
and set in iron frames of cast or wrought iron. 

Iron columns are made either cylindrical or rectangu- 
lar, and sometimes are left with an opening along one 
side to be filled with brick work. Columns are usually 
cast on the side in green sand, with dry sand cores, which 
must be carefully made and properly vented; the 
core must be rigid, and is usually prevented from spring- 
ing by the use of the ‘‘chaplets” or ‘ anchors” whose 
use has already been mentioned. To illustrate the ne- 
cessity of chaplets it may be mentioned that fora 12° 
column 1° thick and 18’ long, the springing upward 
of a solid cast iron core bar, 8° diameter is, under the 
weight of iron with only 12” head, exactly 44° which 
would result in a column 5" thick on one side and 134" 
thick on the other, and if there is 24° head of liquid met- 
al, the column would be 3" thick on onr side, and 
one and five-eighths inches thick on the other, Some 


| engineers never understand that nothing but direct sup- 


port will give any approach to rigidity, and condemn 
the use of chaplets in columns, when the evils introduced 


| by their absence would be far worse than those caused 


by their presence. The iron must be hot to unite solid- 
ly around the chaplet. 

In architectural work, for the sake of appearance, 
much larger columns are usually employed than those 
needed to carry the actual loads, and it is only rarely ne- 
cessary to consult the many good tables for the strength 
of columns. The best table in use is that of James B. 
Francis, Esq., the eminent engineer, of Lowell, Mass. 
Large columns at the corners of buildings are common - 
ly square, and if the panelling is to be thin it will be ad- 
visable to make the column in vertical sections and bolt 
them together by flanges, as the shrinkage very of- 
ten renders them unsafe, and they have even broken 
when in the mould after they have been stripped. 

Box lintels are used to carry walls over the openings 
in lower stories. They usually consist of a broad 
bottom flange with two or more upright tiles, and their 
strength is computed as for a Tee beam. 

Cornices are usually cast separately, and as thin as 
they can be made and are secured to the lintels by small 
screws. 

Skew back lintels are Tee shaped girders with one or 
more vertical webs, with end plates, between which a 
brick arch is turned, and the idea has been that they on- 
ly acted as tension rods to carry the thrust of the arch, 
but in reality any settling of the arch leaves the weight 
resting on the girder and their strength should be found 
as for a tee beam. Hodgkinson’s double tee beams and 


| arch and tension rod girders are used, and in our opinion 


the latter have all the bad features which Sir Wm. Fair- 
bairn finds in trussed cast iron beams. (See ‘“ Researches 
on the application of Iron to Buildings.”) When a Tee or 
Hodgkinson beam is not strong enough, wrought iron 
should always be used. 

The small ornamental work presents little difficulty 
and it is only when combined with large and irregular 


sections that trouble will be found. 
Cast iron stairs present all the troubles found in sills, 
and if made in one flight the multiplication of small 


| changes of form often renders the fitting into place a 
| work of great labor—a flight of seven steps sometimes 


varying 2° from the length of the pattern (measured on 
the slope). Circular stairs are made in single steps, one 
tread and one riser, and are fitted over a wrought iron 
center post, from 2" to 4° in diameter. Railings for them 
are made from a curved pattern, and the work is apt to 
cost more than the founder expects it to. 

This brief sketch has only been given with the hope 
of in some way interesting engineers and architects in 
the work of the founder, and is known to be very far 
from complete; but if only one reader is found who will 
study a little the work in the shop, the object of these 
few pages will have been reached. S. 
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Contractors’ Intelligence. 


The excavation for the new court house at Peoria has | 
proceeded so far that the work of laying concrete for | 


the foundation has been commenced. 


| ft. 
for. 


Che bridge recently awarded to the Massillon Tron 
Bridge Co., to be built over the Shenango River at | 
Greenville, Pa., was to replace a King Arch bridge. 

Work on the Adams County, IIL, court house is pro- 
gressing rapidly. The basement is nearly ready for the | 
dressed stone, and the contractor expects to have the 
building under roof this fall. 


The Cincinnati Southern Railroad Directors have | 
awarded contracts for seventy-four miles of the road, 
from Emory Gap to Chattanooga, Tenn., at an average 


of less than $10,000 per mile. 

J. H. Burnham, agent of the King Iron Bridge Co. | 
of Cleveland, Ohio, has recently closed a contract with 
the town of Roscoe, Winnebago, Co., Ils., for a wbular 
arch bridge to replace a Truesdell iron bridge which fell | 
a few weeks ago. 

The contract for building the bridge over the South | 
Branch of Tunkhannock Creek in Scott Township, | 
Luzerne Co, Pa., awarded last week to the | 
Wrought Iron Bridge Co. of Canton, Ohio, at $12.45 
per foot and $100 for the abutments, making a total of | 
$672.10. The bridge will be forty-six feet long, 


was 


A species of red sandstone recently discovered in a | 
quarry some twenty miles west of Appleton, Wis., on the 
line of the Wisconsin Central Railroad, is being used 
for building purposes at Appleton. It is said to be equal | 
in appearance and quality to the justly celebrated Lake 
Superior sandstone, is easy to work, and hardens quick- | 
ly. It will be put upon the market at once by the Ap- 
pleton Brown & White Sandstone Company. 


The Canadian Government is soliciting bids for the 
constraction of sections of the Pacific Railway between 
Lake Superior and the Pacific Ocean, contractors to re- 
ceive lands or proceeds of lands at the rate of 20,000 
acres, and cash at the rate of $10,000 per mile, together 
with interest at the rate of 4 per cent. per annum for | 
twenty-five years from the completion of the work, or 
any further sum which may be stipulated in contract. 


The Government works on the Lower Fox River in 
Wisconsin, comprising a stone lock at Appleton, and one 
large combined lock at Little Chute; also two stone 
locks at Kaukauna in connection with five dams located 
at Cedars, Little Chute, Kaukauna, Rapid Croche and 
Colonel Fuller 
is the Assistant Engineer in charge, and a portion of the 


Little Kaukauna are in active progress. 


work is being done by hired Government employes, and 
the balance by McArthur Bros., of Chicago, who are 
building all the locks except the one at Appleton, These 
locks will cost from $30,000 to $40,000 each, and the 
dams from $10,000 to $20,000,—Chicago Tribune, 


PROPOSALS FOR CONTRACTS. 


RIDGE WORK,.—Bids will be received at the office of the 
} Commissioners of Hamilton Co., O., in Cincinnati, until 
Saturday, July 1st at 12 M., for masonry, excavation and super- 
structure tor a bridge across Symmes Creek, on the road from 
Symmes to the Sixteen-mile Stand, Symmes township. Specifi- 
tions can be seen at this office. Jos. B. Humphreys, Auditor, 


cat 


] RIDGE WORK—Proposals will be received at the office ot 
the County Commissioners of Hamilton Co., O., in Cin- 
innati, wntil 12 M., July ust for making the approaches to three 
ges in Sycamore Township: 1st, Over the Miami Canal, on 
road from Glenwoad to South Glendale; ad, Over the Miami 
nal, on the road from Glendale to Sharon; 3d, Over the West | 
ch of the East Fork of Millcreek, on the road from Glen- 
to Sharon. Specifications can be seen at this office. Jos. B. 
iphrevs, Auditor, 





} RIDGE—Proposals will be received at the Auditor’s office, 

Batavia, Ohio, until 12 M, June 28th, for the superstructure 

the following bridges: Two spans 120 ft. each across East | 

Fork Litthe Miami, near East Lav rty; One span 165 ft. across 

saine stream near Batavia; One span 130 ft. across Stone Lick, 

near the Catholic Church, Bidders will furnish their own plans 
pecifications, C.J. Harrison, Auditor, 


] RIDGE ABUTMENT, ETC.—Proposals will be received 
it the City Surveyor’s office, Room 9, until 7% P. M., June 
for furnishing all materials and building the abutment and 
taining walls on the New Haven side of the bridge over West 
r, at the Congress Avenue crossing. Blank forms of pro- 
sls, with the necessary bond attached, can be obtained, and 
any information concerning plans, specitications, etc. will be fur- 
nished upon application, Charles E, Fowler, City Survepor. 
I RICK LAYING—Proposals will be received at the Commis- 
sioners’ office in Warrenborough, Pa,, until 12 mM. Jun- 
24th for laving brick in the court house at Warren. Proposale 
st state the price per thousand for laying the brick and fur- 
nishing the mortar, Also, must state the number of brick per 
square foot, of each thickness of wall required to be built, and 
the mode of measurement of the walls. All work to be done 
with the approval of the superintendent, and no pay for extra 
work of any kind will be allowed. Plans and specifications, 


giving full information in reference thereto, can ,be seen at the 
Commissioner's office. R. K. Russell, Clerk. 


| perch will not be considered. 


| gan W, Fehr, Louls Blass, Patrick Collins, Commissioners. 


| and opened at 12:30 P.M, same date. 


| the office of the Board, City Hall, Baltimore, Md. 
| ton, Engineer. 


G 


| office of the Architect. No. 6 Griffith’s Block. 


June rath. 
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RIDGE—Bids will be received at the office of the Commis- 
sioners of Hamilton Co., O., in Cincinnati, until July 1st at 
12 M. for masonry of the abutments of a bridge across Millcreek, 


| on the road from Hartwell to Lockland, in Sycamore township. 


Specifications can be seen at this office. Also, foran iron super- 
structure at the same place, clear span So ft. 
Bidders will furnish their own plans and specifications there- 

A full and complete strain sheet to accompany each plan. 
Said bridge must be of sufficient strength to sustain 100 pounds 
per square foot of floor surface beside its own weight; factor of 
safety 4 15,000 tension, 12,500 compresson. Payments will be 


| made in Hamilton Co. bonds, bearing interest at 7 per cent, By | ; > 
£ 7,Pe * “< | from Mount Street to Mason Street. John E. Bell, President. 


order of Commissioners. Joseph B Humphreys, Auditos, 


RIDGE—Proposais will be received by the Commissioners 


of Portage Co., Ohio, at their office in Ravenna, Ohio, up | 
to 12 M July 1st, for the construction of a triple arch stone bridge | 
over the Cuyahoga river on Main St., in the village of Kent, in | 


Portage Co. Proposals will be for the entire masonry complete, 
in accordance with plans and specifications ; proposals by the 
Plans and specifications for the 
above work will be on file in the County Auditor’s office. Two 
piers and one abutment in this job is to be built to Spring Line, 


under the present bridge now standing, on or betore November | 
| 1st 1876 and the entire work to be c« pameoeee on or betore Septem- 


ber ist 1877. Wm. Grinnell, Co. Auditor. 


OURT HOUSE REPAIRS—Bias, with names of securities 
will be received at the office of the Co. Clerk, of Randolph 


County, Mo., until 12 M., June 26th, for extensive repairs on the | 


court house at Huntsville. Plans and specifications to be seen at 
the above office at Huntsvilic, and atthe office ot C. B. Clark, 
architect, 719 Locust St. St. Louis. Payments made as the work 
progresses. By order of the County Court. Chas. Allin, Coun- 
ty Clerk. 


OUNTY PRISON EXTENSION—Proposals will be re- 


ceived by the Commissioners of Schuvkill County, at their | 


office, in the county court house, Pottsville, Pa., until 4 P. M., 
June 28th, for the roofing, plumbing and gas fitting, plastering, 
painting and glazing required for the extension of the Schuykill 
County Prison. Each of said proposals to be indorsed separate- 
ly as above enumerated. Plans and specifications of the work 
may be seen at the Commissioners’ office until June 24th, Mor- 


i E. 
A. Schartel, Clerk. 


HURCH—Proposals will be received by the undersi 
furnishing the materials and erecting the Swedis 
gelical Luthern Church of Moline, Ill. Dimensions, 116x62 feet, 
exclusive of buttresses. Basement story 12 ft., principal story 28 
ft. aisles and 46 ft. nave; built of brick and trimmed with stone. 
The plans and specifications can be seen at the studio of Rev. A. 
G. Setterdahl, Moline, Ul. until 12 M. June 26th; after that at the 
office of I. N. Holmes. architect, Room 23, Mitchell & Lynde’s 
block, Rock Island, until 12 M. July 12th. Bids will be received 
for the whole job complete, or for the brick and stone work and 


ed for 
Evan- 


| carpenter work, separately; the carpenter to bid with and with- 


out the spire above brickwork. A. G. Setterdahl, Chairman of 
Suilding Committee. 
REDGING—Proposals for the excavation and removal of 
about 500,000 cubic yards of material from the inner har- 
bor and the Main Branch of the Patapsco will be received atthe 
office of the Harbor Board of Baltimore, until noon, June 21st, 
No proposal will be en- 
tertained for less than 150,000 cubic yards. 
any other desired information can be obtained on application at 
x. H. Hut- 


ASS PLATE—Proposals will be received by the Board of 
Commissioners of Marion Co., Ind., until June 24th at 2 Pp, 
M., for all the glass for the new Marion Co, court house, Spec- 
ifications, dimensions and form of proposals can be seen at the 


chitect. 


I AYING GAS PIPE—Proposals will be received at the | 
| Ly Wheeling, (W. V.) city gas office until July 3d, for laying | 


an 8 inch gas pipe, with drip boxes and pump, across the Ohio 
river opposite 21st Street, in said city. All bidders to furnish 
their own specifications and name the price at which they will 
do to the satisfaction of the Superintendent of Gas Works and 
the Trustees. J. L. Maxwell, Secretary. 


— WORK.—Bids will be received at the office of 
A 


the Clerk of the Board of Education of Cleveland, 
Ohio, until 12 M., Monday June 26th for the mason work on the 
Mayflower School addition. Plans and specifications may be seen 
and blank proposals obtained at the Clerk’s office on and after 
The bid for labor and materials must each be separ- 
ately stated with the price thereof. No proposal will be enter- 
tained unless made on the blanks furnished by the Board. F. M. 
Sanderson, Chairman Building Com, 


OOFING SLATE—Proposals wiil be received at the office 

of the Kansas State Penitentiary in Leavenworth, Kansas, 

and opened at 2 P. M., July 6th, for about 75 squares of roofing 

slate, punched for nails, and sufficient nails to ~~ the same on, 

and delivered on the cars at Penitentiary Switch. It is not nec- 

essary to be even in color, but of good quality for shop roots. 
Henry Hopkins, Warden. 


) ESERVOIR—Bids wili be received at the office of the Board 
ot Fire Commissioners of Clevelend, O, until 12 M. June 22d 
for the construction of a reservoir at or near the corner of Her- 
ald and Rolland Sts., 15th Ward. Said reservoir must be of suf- 
ficient capacity to contain not less than 500 barrels to the spring 
of the arch and built in accordance with the plans and specifica- 
tions now on file in this office. Bidders will give price per bar- 
rel. A. J. Spencer, Secretary. 


CHOOL HOUSE—Proposals will be received by the under- 
signed till June 26th, at 3 Pr. M., for the erection of a school 
building including material, in the village of Eyota, Minnesota. 
Each proposal must be for the entire completion of the building 
and outhouses. Full plans and specrfications can be seen at the 
office of C. G. Maybury, Winona, or at the store of Dyar & In- 
gam, Eyota. J. W. Bliss, G. G. Barto, E. D. Dyar, Committee. 


CHOOL HOUSE—Bids will be received by the School Board 

of Washburn, Il., until July rst, at 12 M. for the erection of 

a brick school house in accordance with the plans and specifica- 

tions on file in the office of W. J. Edbrooks, 179 E. Madison, St., 

Chicago; each bid must be acoompanied by a bond of the usual 

form, in the penal sum of $200, Address proposals to S. W. 

McCulloch, Wrshburn, IIl., indorsed “Proposals for Building a 
School Building.” S. W. McCulloch, Secretary. 


S' ANTHONY'S FALLS IMPROVEMENT-—Bids in du- 

plicate will be received by the undersigned, at the U. S. 
Engineer's office, in St. Paul, Minn., until 12 o’clock, noon, June 
29, 1876, for the following work at the Falls of St. Anthony, 
Minneapolis, Minn. 1. Furnishing the materials and construct- 
ing two dams on limestone ledge. 2, Filling a portion of the 
old tunnel and other passages under the lime rock above the 
dyke. For all information apply to F, U. Farquhar, Major of 
Engineers. 


; clear roadway, 18 | 


| until June 2oth, at 12 M. 


Specifications and | 





June 17, 1876. 


CHOOL HOUSE—Proposals will be received by the under- 

signed for building a brick school house, in Woashinatss 

Ill., until June 25th. The building is to be 74x86 feet, two stor; 

and basement. Plans and specifications may be seen at Ben To- 
blas’ office, in Washington. D. S. Sheppard, Secretary. 


TREET IMPROVEMENTS—Proposals will be received at 
the office of the Board of Public Works of Cincinnat:, 0. 
until 12 M. July roth for grading. curbing. flagging gutters, mac. 
adamizing the road bed and constructing the necessary culverts. 
drains or retaining walls, in accordance with specifications on 
file in the office of the Board of Public Works, Locust Street 





TEAM HEATING APPARATUS—The Committee on the 
Public Library of Detroit, Mich., having rejected bids here 
tofore received for heating the new library building, again in- 
vite sealed proposals for furnishing all material and putting a 
low pressure steam heating apparatus in the new library build- 
ing. Bids will be received at the office of the Chairman of the 
Committee on Public Library, over First National Bank, Detroit 
Information as to the work required 
can be had of George Morhous, Superintendent. Committee on 
Public Library. 


CHOOL HOUSE—Proposals will be received at the office of 
the Clerk of the Board of Education of Norwalk township, 
Huron Co., O., until 12 M., June 24th for building a brick schoo! 
house on the lot situated in sub-district No, 2 of said township, 
according to the plans and specifications on file in said office. 
The bid for each kind of material called for by the specifications 
must be stated separately, and the price of each must be separ- 
ately stated. By order of the Board of Education. H. L. Ken- 
nan, Clerk, No. 4, St. Charles Block, Norwalk, O. 


TATE BUILDING—Propossals for furnishing all materials 
and the erection of a fish state hatching house, and also a 
tenement house, to be erected at the Nine Springs, in Fitchburg 
three miles southwest of West Madison depot, according to plans 
and specifications thereof, will be received by the Fish Commis- 
sioners of Wisconsin, at the law office of Welch & Botkin, 23 
Pinckney Street, city of Madison, where plans and specifications 
can be seen, 12 M., Monday, June 26th. Separate proposals will 
be received for the two buildings to be erected. Fish Commis- 
sioners. 
TREET IMPROVEMENT-—Bids will be received at the of- 
fice of the Board of Improvements of Cleveland, O., until 12 
M. June 23d, to furnish and lay stone flagging for sidewalks for 
the ensuing year. The city is to be divided into three or more 
districts and proposals will be received for each district separ- 
ately. Sealed proposals will also be received at the above men- 
tioned time oan place for furnishing any laying crosswalk stone 
at street crossings for the ensuing year. Also, proposals will be 
received separately for furnishing and laying. And, proposals 
for cross-walks will be received ee the East and West Side sep- 
arately. Specifications and blank proposals can be obtained at 
the office of the City Civil Engineer. By order of the Board. 
M, G. Watterson, Clerk. 


TEAM HEATING APPARATUS—Proposals will be re- 
ceived until July roth at 12 M., for a steam heating apparat- 

for the Buffalo State Insane Asylum. Proposals may be in ac- 
cordance with two plans and specifications, or either of them, 
marked No. 1 and 2 respectively, now in the posession of the 


| Board of Managers; or any party may submit other plans and 


specifications with their proposals. Proposals will be received 
for the entire work complete, or for the boilers, engines, fans, pip- 
ing, radiators, or for any portion of the work herein enumerated 
separately. Plans and specifications can be seen and further in- 


| formation obtained at the office No, 31 City and County Hall. 
| Proposals will be addressed to Wm. F. Rogers, Secretary, No. 


31 City and County Hall, Buffalo, N. Y. James P. White, Pres- 
ident Board of Managers. 


Pienaar | ress ROAD—In pursuance of Act 177 of 1850, and Acts 


amendatory and supplementary thereto, the undersigned, 
Commissioner of the Presque Isle & Little Traverse State Road 
will receive proposals in writing for the construction of that por- 
tion of said road as follows: Commencing at the point near Lit- 
tle Traverse Bay, at the intersection of the east line of the north- 
west quarter of northwest quarter of section 6, town 34 north, of 
range 5 west, with state road, and running thence easterly on 
surveyed line of said road to the southeast corner of section 6, 
town 34 north, of range $ east, being a distance of 45 miles and 
35chains. Contracts will only be made with responsible parties 


| who will be required to furnish two acceptable sureties as a sat- 


isfactory guarantee that the parties proposing will enter into 
contract as required, and complete the work in good, workman- 
like manner by Dec. 1st, 1877. Proposals will be received at my 


office in the village of Petoskey City, Mich., until 4 P. M., July 


10th, at which place the survey of said road and form of contract 
required may be seen, and such other information obtained as 
may be desired. Payments for the work will be made by the 
state in any vacant state swamp lands in the Lower Peninusula 
at the minimum price established by law. John Keep, Local 
Commissioner, 


OWN BUILDING—Proposal¢ will be received by the Clerk 

of the incorporated village of Harrison, Hamilton Co., O, 

until 12 M., Thursday, June 22d, for the erection of a new town 
hall building. It will be understood by each bidder that a re- 
serve of 15 per cent will be held until the building is completed 
and accepted by the Superintending Architect and Building Com- 
mittee. Work to commence immediately after the letting. For 
ylans and specifications call on the undersigned, Town Clerk, 
Hesdinen, Ohio, or on Parsons & Co., architects, Indianapolis, 
Indiana. By order of the Council. J, F. McManaman, Tous 
Clerk. 


yA PIPE—Proposals will be received until noon of June 

20th, at my office, 131 LaSalle St., Chicago, for furnishing 
the village of Hyde Park 3,600 ft., more or less, of 6-in. cast iron 
water pipe, to be delivered at Hyde Park. Said pipe is to weigh 
32 pounds per lineal foot ; to be cast vertically in 12-ft. lengths ; 
to be subjected to 300 pounds hydraulic pressure, hammer test, 
before leaving the foundry; and subject to the same test after de- 
livery; and coated in the best manner according to the Dr. Smith 
process; and to be tested after being laid in the ground to 175 


f nunds hydraulic pressure. John R. Bensley, President of the 
3oard, ’ 


O. B. GREEN, Pres. THOS. BURGESS, Suft. 
C. H. ATKINS, Sec. and Treas. 


VULCAN IRON WORKS CO. 


80 to 94 N. Clinton Street, Chicago, III. 
BUILD . 


Steam Dredges, Steam Shovels, 
STEAM PILE DRIVERS, 


Steam Engines of all kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and Geera 
Machinery. Make castings of best iron on 
short notice. 


Jobbing Work Done Promptly. 
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J. W. ATKINSON, 


Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 
Registers and Ventilators, 
And all kinds of Jobbing in Sheet Metal. 


313 to321 So. Clinton St., 
NEAR HARRISON STREET, CHICAGO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


he OTE RS. 


Manutacturers of 


Galvanized Iron Cornices, | 
Hayes’ Patent Sky-Lights, Elevator Buckets, etc. 
72 and 74 West Monroe St., Chicago. 


~ SCOVILLE IRON WORKS, 
21 N. Clinton street, CHICAGO. 


H. H. SCOVILLE, —" 


MANUFACTURES 


STEAM ENGINES, 


Gang Saws and Rubbing Beds, 
Pile Drivers and Hoisting Engines, 
Stamp Mills and Mining Machinery, | 


Overhead Travelers and Heavy Derricks, 


Stationary Engines, Shafting, Pulleys, etc. 


Cast Iron Gas and Water Pipe, 
VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates, 


T. B. FARRINCTON, 
Manufacturers’ Agent, 


Also Contractor for the construction of Water Works and 
po Works complete, or for furnishing and laying pipe, hy- 
rants, valves, &c. 


101 Washington Street, Chicago. 


A. P. TEEL & CO. 


188 MADISON ST., Room 11, CHICAGO, ILL. 
Slate, Tin & Iron 


eo ee a ae 


And Wholesale Dealers in 


ROOFING SLATE AND FLOOR TILINC, | 
trrSlate Roofing a Specialty. 














Joun a eet Davin M. Forp, Gen’l. Man. 
Ww ALLADAY, Superintendent. 


Architectural Iron Works. 


CASTINGS AND WROUCHT IRON WORK 
FOR F 
Buildings, Bridges, 
GAS & WATER WORKS. 
Manufacturers of Close’s Patent Park and Lawn Settees, 
Ford’s Improved Shingle, Stave and Barrel Ma- 


chinery, Cregier’s Hydrants & Stop Valves. 
NOS. 70 TO & ERIE ST., AND 57 TO 67 ONTARIO ST., 


CHICAGO. 








C, L, Rice, ESTABLISHED 1858. 4 E. G. CoRNEAU. 
C.L.RICE&CO. 
Dealers in every variety of 
IRON & WOOD WORKING MACHINERY 
Mill & Machinists’ Supplies. Agts. for Blake’s Steam Pumps 





STURTEVANT’S BLOWERS AND EXHAUST FANS. 
Nos, 125 & 127 Lake St., Chicago. 


Without the use 
nal and annual cost, largely diminishe s taxation 
ment expense 


HOLLY’S 


IMPROVED WATER WORKS. 


Direct Pumping Plan, 


DISPENSES WITH RESERVOIRS, 


| And saves their extravagant cost. Secures by filtration better | 


quality of water thar nthe reservoir settling process | 
ond by variable pressure a more re liable | 
supply. Combines also the 


Best Fire Protection: 


IN THE WORLD 
of FIRE ENGINES, and saves their origi- 


for fire depart- 
of a large per cent paid for 


INSURANCE, 


AND GIVES 


s, relieves communities 


| 
| 
| 


Water Works on this plan h _ within the last few vears, been | 
put in akan’ a n nearly se*enty 
cities and villages is t nited States 
For information by Descriptive Pamphlet, or otherwise, address 


Holly Manufacturing Co., 
LOCKPORT, N. Y. 


Jj. P. TAYLOR & CO., 


Manufacturers and dealers in 


CRESTINGS, IRON FENCE. 






Copper Weather Vanes, 
STABLE FIXTURES, 
And all kinds of 


Ornamental Iron Work 


253 LAKE STREET, CHICAGO, ILI. 


Orders by Mail or otherwise promptly attended to. 





CAST IRON 
CULVERTS 
& SEWERS 


OF all diameters, and cast in 12 feet lengths, 


ire now being used extensively on account of 


their cheapness and durability. They are 


made in most approved manner by 


DENNIS LONC &CO., 


Union Pipe Works, 


LOUISVILLE, KT. 








il lron Work | 


Ja 
"Ayjeiseds y_ 





| 
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‘Sieuii Galvanized Tron Works. 
McFARLAND & PRICE 


Manufacturers All Kinds Plain & Ornamental 


GALVANIZED IRON WORK 


SLATE, TIN 
AND CORRUGATED IRON ROOFING. 


Nona Waits Sr. CHICAGO. 
WM. WHITE & CO. 


MANUFACTURERS OF 


GALVANIZED IRON CORNICE, 


Window Caps, Ventilators, Etc. 
| Tin & Slate Roofing, Guttering & General Jobbing 


IN ALL KINDS OF SHEET METAI 


Real — to Property. g8 AND go PACIFIC AVENUE, CHICAGO 


Near Cor Van Buren St., opposite R. I. Deg 


— Steam feelin 
PLUMBING AND GAS FITTING 


AND DEALERS IN 
Wrought Iron Pipe and Fittings, 
Haxtun’s Base Burning Boilers, 
Steam Pumps, Farm Steamers, 
facketed Kettles, Ete., Ete. 
SAML. |, POPE & CO., 193 Lake St., Chicago. 


AND ND SIDEWALK 7 
auit BROWN. wit Smorvens LIHts, 
t , Chicago, 
HELLER & BRIGHTLY, Engineering and Surveying In- 


init ae oa ane Se strect 
struments, 33 N. Seventh St., ee <RAve MAp 
Without decreasing size of any par ‘ t x. 
gineers t e el . 
haif Ar 
10 to 12 dias 
10\5 i 
















opinion 

oommen styles of Tra %e ~~ wo 
“Une a7" 

Descriptive and Illustrated Price List sent Post-paid, on Application, 


UNIVERSITY OF MICHIGAN, 


SCHOOL OF MINES. 


By the organization of this school and the establishment of three 
new professorships (MINING, Merartone Y, AND ARCHITEC- 
TURE), the University now offers z yemae advantages than ever 
before to students wi = ng to pursue complete courses in Civil 
and Mining Engineering a hemistry, Metallurgy and Architec 
ture. Term opens Septembe Yr 27, 186. For circular, address H. 
D. BENNETT, Steward, Ann ‘Arbor, Mich. 


provements 
«, Chairman 


nsit are d im 
Jous C. Taavrwin 


Restablished 1820. Wen. J. Young & Sons 


MATHEMATICAL AND 


Engineering Instrument Makers. 


IMPROVED TRANTITS & LEVELS, 


Compasses, Chains and Tapes, 
Draughting Instruments, 
Engineering Station- 
ery, Aneroid Bar- 
ometers. 

No. 43 North Seventh St. Philadelphia 


Photographs on 
Application 


HOISTING MACHINERY 


Or ALL DescripTions—ALso 


WATER ELEVATORS. 
J.W .Reedy, 83 to 87 Illinois Street, Chicago, Ill. 


IN AMERICA. 
BY HOWARD FLEMING. 

SECOND EDITION; REVISED & ENLARGED. 

A sketch of their rise, progress and success ; valuable sta- 
tistics as to grades, curves, weight of rails, locomotives, cars, 
etc. Alsoa 
DIRECTORY OF NARROW CAUCE RAIL- 

WAYS IN NORTH AMERICA. 


Bound in cloth, price $1.50. For sale at the office of Engi- 
neering News. 








' 
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THE AMERICAN N BRIDGE CO. EUREKA BRIDGE & IRON CoO. 


WSR ecco 


ge em 


D. A. Courter, President. A. T, Bates, Secretary, 
A. B. Stone, 20 Nassau st.,N. Y., Pres. Edward Hemberle, . : 
H. ALR ne Vice Pres. & Gen. Man. W. G, Coolidge, Sec’y. | Engineers. AT MANUFACTURE 


nfs a Bao F \RON BRIDGES AND IRON ROOF FRAMES, 
BRIDGES, 2 O OFS ? | Corrugated Iron, Iron Roofing, and 


Turning-Tables, Pivot Bridges, ne Trestles, Wrought Iron Columns, 


Munson’s Patent Fire Proof Doors and Shutter 
Heavy Castings, ye ig and Foundry Work No. 215 and 217 LakeSt.,Chicago, ll. Ss, 


PNEUMATIC, MASONRY, AND SCREW-PILE A_ HH. ANDREWS & CO_ 
SUBSTRUCTURES. | 


213 Wabash Avenue, Chicago, 
Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and | LARGEST MANUFACTURERS IN AMERICA OF 
attest the cmaena ter and extent of _. of Works. | 


ay? ropausals accompanied by Plans, Specifications and Lithographs, promptly submitted upon 
appilicat 


WORKS: A Egan and Stewart Aves. OFFICE: 2/OLaSalleSt, corAdams. S$chool, : 
Adis, == THE AMERICAN BRIDGE CO., Chicago.- Office 


CHICAGO & NORTHWESTERN 


Church, Library 
RAILWAY. 


i 

ems 
Phis great co ope ration now owns and operates over two thousand miles of road radiating from Chi- 
ike ‘the fingers of a man’s hand, its lines reach in all directions and cover anni “ar country north, 

| 

| 


($75 FOR ENTIRE SET—FIVE PIECES.) 
est and west of Chicago. With one branch it reaches Racine, Kenosha, waykee.: and the 
intry north thereof; with another line it pushes fe Janesville, Ww aaa it 0: osh, Fond du 


FURNITURE: 
jc) Gregn | Bay, Escanaba, to Negaunee and Mar ette ; With another line it passes through 


irov, yi for St. Paul and Minneapol si. branc fhing westward from Elroy it runs to Pews, Pulpits, Chairs, Tables, &Cc., [&c. 
ml through Winona, Owato Na, dt. Peter, 


n kato, New Ulm, and stops not until Lake en 
Kampeska, Dakota ts reached; anc — live starts from C Ar ago and ‘runs through Fo and Rockford to Bas Send for “Guide to Church Furnishing”—or catalogue of School, Office and Bank 
Fittings, Globes. Charts, Apparatus, &c. 


ry eevee nd, via. the i xis Central it reaches Warren, Galena and D que; aud the coun- 
7 gh Bixe xon, 


XC anc oe r line runs almost due westward, and passes thro: u erling, Fulton, 
n (lowa) apidgs, Marshalltown, Grand Junction Missouri Valley June tion, to Coun- 
cil 'Blytte ane c; a - THe last named is the “ “la at Trans-Continental Route,’ 
ne 


and the pioneer | 
time for ebraska, sine re Utah, Idaho, Montana, Nevada, Califor-| icago re ging an 0C Co. 
nia ind the Pacific Ce thron 1e an! *n of Hlinois and Iowa, and is the Be st, safest, 89 
ttest and quickest re ae oor © Lin 


fadley and other points in Nebraska, and for Ch en- | 
ne, Ogun al? ot Sait Lake Sinn 7 Vite ac Carson, Sacramento, San Fran- 
cisco, “nd all other points west of t 


Oe tne arrive PMissour Ther 38 CLARK STREET, ROOM 2. 


of the trains from East or South me tr: ains of the Chicago and Northwest- 
ern Rai lway leave ¢ HICAGO as follows; 


We would respectfully announce that we are now prepared to do any and all kinds of 
w Council ‘BI uffs, Omaha and California—Two through trains daily, with Pullman Palace Draw- | 7 er y oe y 
‘ i m and Sleeping Cars through to Council Bluffs. | 


: _work in the line of Dredging, Building Docks, Piers, Foundations, Breakwaters, 

_ For ‘St. Paul and M nneapolis— Two through trains daily, with Pullman Palace Cars attached to both Canals, Harbors, Howe Truss and Iron Bridges of every description, Iron and 
For Green Ba " ind Lake Superior—Two trains daily. with Pullman Palace Cars attached and run- | Wooden Truss Roofs, Turntables, Etc. 

ng through to Marqguett 


For Mil waukee—Four through trains daily. Pullman Cars on night trains. 


urs on day trains We have extensive facilities for carrying on all kinds of Public Works, having the most 
For Winona and points Minnesota—One through train daily, with Pullman sleepe rs to Winona. 


ski N ics =xperts in every department and branch of our business. 
For Dubuque via, Freeport—Two through tré 1ins daily, with Pullman Cars on night train, | skillful Mechanics and Expe e y Pp 


For Dubuque == a Crosse via. Clinton—Two through trains daily, with Pullman cars on night | 
ins to McGregor, Io 


Pullman parlor chair 


In addition to our former stock of Machinery, we have recently added Five Dredges, 
Five Pile Drivers, Three Tug Boats, and a Large Fleet of Dump and Deck Scows, 
this gives us a greater capacity and by far the largest stock of Machinery of any concern in 


For Sioux City md Y ‘ankton Iwo trains daily. Pullman cars to Missouri Valley Junction. 
For Geneva Lake—Four trains daily. 


For Rockford, Sterling, Kenosha, Janesville and all other points you can have from two to ten trains 


| 
MARVIN HUGHITT, W. H. STENNETT, the Northwest. 
| 


General Superintendent 


General Passenger Agt. We have three long Crane Dredges, especially adapted for throwing over, for Brick 


Act = 1¥ 5 wi i ion g" teed. 
CEORGE H. FROST > CITY SURVEY OR : Yards All orders will be promptly attended to, and ‘satisfaction guaran 


ec . . E. MILLER. ». HODGKINS. 
(ROOMS 51 & §2,) Cc. 8. CRANE J J 


153 WASHINGTON STREET, - CHICAGO, ILLINOIS. A S ~ + A e T r A VV | N G 


B. KRATZE NSTEIN, NICKEL & STRASSBERGER, 
Successor to F, Arnold & Co., ENGINEERING AND SURVEYING J - ee F U ™ v O N & Gh... 
VATHEMATICALINSTRUMENT | Instrument Makers. 174 La Salle Street, Cor. Monroe, - - CHICAGO, /LL. 


M A K E R 12 1 lark st., Chi ; PAVE STREETS, SIDEWALKS, BASEMENTS, DRIVES, 
- Dear eee er penal Sonne STABLE FLOORS, ETC., ETC. 
Surveyors’ anc -ngineers’ Instruments made to iar 


we en ee Asphalt and Paving Material for Sale. 
157 State Street, Chicago, Ill. eee 


Formerly 114 Randolph Street. 


DRANTs 


Désicning & Wifoon Engraving 
_sstepotiny, 











Engineers’ = Surveyors’ 
TRANSITS, 


TRANSIT COMPASSES, COPELIN AND SON 


a SHOT O as 


CHAINS, 


———— Steel and Metallic Tapes, &c, 244 West Washington St., Chicago. 
Send {or Bstumates. Price lists sent on application. PHOTOGRAPHS FOR MACHINERY A SP ECIALTY. 





